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This invention relates to improvements in sound 
vphotography and has particular reference to an 
improved magnetically oscillated mirror for use in 
the variable area system of translating sound im 
pulses into light waves for application on photo 
graphic film. 
In the variable area method of photographically 

recording Sound, a light beam, emanating from a 
constant light source, is directed upon a small 
mirror held in connection with a movable arma 
ture arranged in the magnetic field of a sound 
controlled circuit, whereby the mirror vibrates in 
accordance with the variations produced in said 
field and circuit by the exciting sound energy, and . 
Whereby the light beam, incident on the surface of 
said mirror, is reflected and directed through suit 
able directional and condensing lenses in the form 
of an attenuated and well defined light pencil on 
the photographic film, and thereby recorded 
thereon. 
In such Sound recording apparatus, to obtain 

Satisfactory reproduction of the photographic 
sound images, it is of great importance that the 
magnetic unit for vibrating the mirror should 

, be extremely sensitive and freely and properly re 
sponsive to the complex sound variations falling 
within the entire audible range. Such sensitive 
ness and responsiveness, heretofore, has been ob 
tained usually with the use of extremely delicate 
apparatus designed for the recording of sound 
on film in motion picture studios, laboratories or 
other establishments where relatively, ideal con 
ditions are rigorously maintained to secure the 
full possibilities of such apparatus. 

. . It is the aim of the present invention, however, 
to provide an improved mirror vibrating unit by 
which comparable results in sound photography 
can be obtained but wherein the unit is adapted, 
among other uses, for employment in small port 
able motion picture cameras for use by relative 
ly inexperienced operators or amateurs and 
wherein the unit is of such construction that it 
will respond accurately throughout audible limits 
to the sound excited circuit, yet it will possess the 
ruggedness and structural simplicity which will 
admit of its adaptation to non-commercial sound 
recording cameras and to the film commonly used - 
in connection therewith. - 
For a further understanding of the invention, 

reference, is to be had to the following descrip 
tion and the accompanying drawing, wherein: 
* Fig. 1 is a front elevation of my improved mag 
netically oscillated mirror; 

Fig. 2 is a view in vertical section taken through 
the unit on the plane indicated by the line 2-2 

of Fig. 1, a portion of the permanent magnet be 
ing shown in side elevation; 

Fig. 3 is an enlarged transverse sectional view 
taken through the armature of the unit on the 
plane indicated by the line 3-3 of Fig. 2; 

Fig. 4 is a detail view on the plane disclosed by 
the line 4-4 of Fig. 3; and, 

Fig. 5 is a similar view of a slightly modified 
form of the invention. 

Referring more particularly to the drawing, the 65 
numeral 1 designates my improved mirror vibrat 
ing unit in its entirety. This unit is adapted for 
employment in apparatus for recording sound 
On photographic film, wherein the so-called 'van, 
riable area” method is utilized. 70 
In order to produce a rugged yet highly sensi 

tive unit for out-of-door sound motion picture 
cameras falling in this general category, the unit 
1 comprises a permanent magnet 2 terminating in 
spaced poles 3. The adjoining surfaces of the 75 
poles 3 are recessed as at 4 for the accommoda 

O 

tion of the frame 5 of the windings of a coil 6, 
the latter constituting a part of a microphonic 
sound excited circuit. 
Arranged within the frame 5 and disposed be 

tween the poles of the magnet 2 is an armature 
7 which, in this instance, partakes of the form 
of a flat and relatively thin strip of metal which 
rests normally upon a pair of spaced resilient 
supports. 8, carried by one of the poles 3, the 
said supports being preferably formed from rub 
ber. The armature is normally maintained in con 
tact with the rubber Supports or pads 8 by means 
of a transversely disposed bail 9. This bail in 
cludes vertical legs 10, which pass through open- 90 
ings 11 formed in the frame 5 and terminate at 

80 

85. 

their lower ends in out-turned portions 12. The 
upper parts of the legs 10 pass through substan 
tially conical openings 13 formed in the arma 
ture 7 and the upper portions of said legs are 95 united by a horizontal fillcruming portion 14. 

• The outer end of the armature carries a small, 
light weight plane mirror. 15 on which a light 
beam from a suitable light source (not shown). 
is directed and by the operation of the mirror. 100 
reflected upon the film on which the light and/or 
sound record is produced. 
The bail 9 holds the ends of the armature posi 

tively in firm engagement with the resilient sup 
port or dampening pads 8 so that vibration of 105 
the armature and its associated mirror, due to 
handling or other extraneous mechanical forces 
is rendered negligible. However, upon the ex 
citing of the magnetic field in which the arma 
ture is situated through the microphonic circuit, 110 
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the armature vibrates or turns readily in compli 
ance with the magnetic forces of attraction ap 
plied thereto to effect the desired controlled os 
ciliation of the mirror 15. The bail 9 Serves as 
a fulcrun about which the relatively rigid arma 
ture is permitted - to turn, One or the other of 
the pads 8 being compressed when the arma 
ture turns from its normal position. It is with 
in the scope of the invention to apply the pads 
to both sides of the armature instead of to 
merely one side thereof as indicated. Also, the 
portion 14 of the bail 9 for friction minimizing 
purposes may possess the knife edge configuration 
disclosed in Fig. 5 in lieu of the circular form 
shown in Fig. 4. I have found in practice that 
the armature responds sensitively to Sound cycles 
bearing between twenty to ninety-five hundred 
and over frequency without encountering Sound 
shattering peaks or uncontrolled vibrational pe 
riods which have such a detrimental effect upon 
the recorded or reproduced sound. It will be 
noted that the conical openings 13 permit of 
the desired turning novernent of the armature 
about the fulcruming portion of the bail within 
the operative limits of the armature. 
What is claimed is: 
1. In a magnetically vibrated mirror unit for. 

recording sound on film, the combination with a 
permanent magnet and its spaced pole pieces, 
of a coil positioned in registering recesses formed 
in said pole pieces, a mirror carrying armature 
positioned between said pole pieces and sur 
rounded by said coil, resilient pads arranged to 
contact with the opposite ends of Said armature, 
and a bail carried by said coil and cooperative 
with said armature to maintain the latter con 
stantly in contact with said pads and admit of 
turning movement of Said armature about an axis 
provided by said bail. 
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2. In a magnetically vibrated mirror unit for 

sound on film apparatus, the combination with 
a permanent magnet and its spaced pole pieces, 
the said pole pieces being provided with regis 
tering recesses, of an electro-magnet comprising 
a spool frame and coil windings arranged to Oc 
cupy said recesses, a bail member carried by said 
spool frame, of a mirror carrying armature pro 
vided centrally with conical openings through 
which the spaced legs of said bail pass to effect 
the support of the armature, and resilient damp 
ening pads cooperative with the ends of said ar 
mature and serving to maintain the latter in 
constant engagement with said bail. 

3. A magnetically vibrated mirror unit for 
sound on film recording apparatus, comprising 
a permanent magnet having spaced pole pieces, 
said pieces being provided with registering re 
cesses, an electro-magnet comprising a frame and 
coil windings arranged to Occupy Said recesses, 
a bail member carried by Said frame, a mirror 
bearing armature provided with conical open 
ings for the reception of the. Spaced legs of Said 
armature, and resilient pads positioned between 
one of the pole pieces and said armature and 
forming the only means for maintaining the lat 
ter in engagement with Said bail. - - 

4. A magnetically oscillated mirror unit for 
sound on film recording apparatus, comprising 
a permanent magnet and its spaced pole pieces, 
said pieces being provided with registering re 
cesses, an electro-magnet having a frame and coil 
windings arranged to cecupy said recesses, a mir 
ror carrying armature arranged within said 
frame, a bail rigidly carried by said frame and 
having a knife edge contact with said armature, 
and resilient means for maintaining the latter in 
engagement with said bail. 
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